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1
ROLLER CHAIN FOR CHAIN DRIVES

The present application is a continuation-in-part of
“the International Application designating the United
- States of America filed on Aug. 5, 1981 under No.
PCT/EP85/00399.

BACKGROUND OF THE INVENTION

The invention relates to a roller chain for chain
drives, having a plurality of inner links and outer hinks,
" the inner links having at least two inner plates provided
with two pairs of coaxially aligned pin holes and with
pin bearings disposed between the holes, the outer links
containing at least two outer plates each which are
joined together by at least two pins fastened to them,
the one pin of each outer link passing through one of the
pairs of pin holes and the associated pin bearing of one
of the adjacent inner links, and the other pin of each
outer link passing through one of the pairs of pin holes
and the associated pin bearing of the other of the adja-
cent. inside links, for the purpose of the pivotal joining
- of the outer links to each two adjacent inner links, and

- the pin bearings being surrounded by rollers disposed in

~ a loosely rotatable manner between the inner links.
Such roller chains are suitable especially for the chain

drives of motorcycles or bicycles with or without de-

railleurs. -
- Roller chain drives are among the power transmis-
sion systems of high efficiency, light weight and sturdy

. construction which are able to transmit great forces

“over great distance between shafts. The -chain is the
power transmission means. In sprocket-changing drives
(hereinafter called “derailleurs”™) the chain 1s at the same
time the shifting means. Generally, roller chains are
- used which have different kinds of plates. The links are
so constructed that the pins of the outer links rotate in
‘sleeves of the inner links, the sleeves being fastened
nonrotatably on the inner plates and additional rollers
being mounted rotatably on the sleeves.

In the roller chains used heretofore, the following
problems are known:

‘The link wear which develops due to the pivotal

movement of the chain links under load as they engage
“and disengage the sprocket causes an increase in the
effective pitch. The length of the chain increases ac-
cordingly. This elongation due to wear is nonuniform in

~ conventional sleeve and roller chains. Due to the result-
- ing nonuniform meshing of the chain, a uniform engage-

ment of chain and sprockets is no longer possible. The
result is increased wear on the flanks of the sprocket
teeth. | | | |

- In conventional rolier chains, the magnitude of the
effective bearing surface necessary for the transmission
of the chain forces is dependent upon the bearing clear-
ance between pin and sleeve. This bearing clearance

4,704,099

5

10

2

It is therefore the object of the invention to create a
roller chain in which the above-described problems and
disadvantages will be eliminated. A further object of the
invention 1s to replace the sleeves which are provided in
conventional roller chains, and are affixed to the inner
plates, with other components mainly for the purpose of
reducing wear on the chains. At the same time these
components are to be so designed that they will be easy
and 1nexpensive to manufacture and assemble and will
not impair the common function of a roller chain.

- Lastly the individual chain links are to be able to be

15

20

deflected relative to one another by the greatest possi-

ble angle, as in conventional chains, this being desirable

for packing purposes, and also for chain drives using
extremely small sprockets.

THE INVENTION

For the achievement of this object, the invention is
characterized by the fact that the pin bearings consist of
bearing shells which are joined fixedly to the inner

~ plates and only partially encompass the pins, which,
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with the roller chain in the outstretched position, are
disposed each on the sides of the pin which face the

adjacent outer links, and are situated opposite clips

which are disposed within the rollers and between the
inner plates and only partially encompass the pins, these
clips, together with the bearing shells, extending around
a portion of the circumference of the pins totaling less
than 360°, so that the clips are movable circumferen-
tially relative to the bearing shells.

The link construction according to the invention
permits the manufacture of maintenance-free, trouble-
free, strong and easy-running roller chains whose pitch
remains the same when they become elongated due to
wear, and whose links permit greater lateral deflection
and are reliable in operation, and run dry on the sprock-
ets without roller lubrication. The link construction

according to the invention lengthens the useful life of a
chain drive considerably, - reduces maintenance, and

improves the operation of derailleur drives. The roller
chain according to the invention can further be manu-
factured and assembled with simple and inexpensive
means.

The clips can be fastened either to the pins or to the
outer plates of the outer links. In order to avoid any
limitation of the angle of deflection of the individual
chain links on this account, which is not always desir-

- able, provision is made in a preferred embodiment of the

50

invention to attach the clip not fixedly to the pin or

“outer plates, but to hold it on the pin by friction or by
- form-fitting, for example by means of additional friction

~ rings, or to mount it so as to be freely movable on the
~ pin. In this way the special advantage is achieved that

55

the clip can turn with the pin in the normal use of the

- roller chain, but in extreme situations, after abutting

must be relatively great. This results in unfavorable link

stress conditions.

In conventional chains, in order to assure easy run-
ning, not only the links but also the rollers must be well
lubricated. In the case of free-running chain drives, e.g.,

. on bicycles, this results in the accumulation of dirt on

the sprockets and on the chain itself, and calls for in-
- creased maintenance on account of the additional wear
‘caused by the dirt adhering to the lubricant.

Furthermore, conventional roller chains entail nu-
- merous problems if they are to be used in derailleurs.

65

against an edge of the pin bearing; it can overcome the
friction and slide on the pin.

The invention will be further explained below with
the aid of embodiments in conjunction with the ap-
pended drawing. |

DESCRIPTION OF THE DRAWINGS

FIG. 1is a cross section taken through a pin bearing
link in the central plane of a roller chain according to
the invention,

FIG. 2 1s a plan view, partlally in cross section, of the
pin bearing link of FIG. 1,
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FIG. 3 is a enlarged view similar to FIG. 1, but only
partially in cross section, of a pin bearing link which is
engaged with a tooth of the sprocket,
~ FIG. 4 is a side view similar to FIG. 3 of a number of
inner and outer links disposed alternately in tandem, of 5
a roller chain according to the invention which is in
mesh with a sprocket,

FIG. 5 is a diagrammatic side view similar to FIG. 3
of a plurality of chain links in linear arrangement after a
preselected amount of wear v,

FIG. 6 is an exploded perspective view of a pin bear-
ing link of a roller chain for derailleurs,

FIG. 7 is a plan view, partially in cross section, of the
pin bearing link of FIG. 6,

FIG. 8 is a cross section corresponding to FIG. 1 15
through another embodiment of the pin bearing link,

FIG. 9 is a view corresponding to FIG. 2 of the pin
bearing link of FIG. 8§,

FIG. 10 is an exploded view of the preferred embodi-
ment of the pin bearing link of FIGS. 8 and 9,

FIGS. 11 and 12(a) to 12(%) represent diagrammati-
cally the operation of the pin bearing link of FIGS. 8 to
10, | |

FIGS. 13(a), 13(b) and 14(a), 14(b) are views corre-
sponding to FIG. 9, of two additional embodiments of a 25
clip of the roller chain according to the invention, and

FIG. 15 is a view corresponding to FIG. 3 of the pin
bearing links of FIGS. 12 and 13, and

FIGS. 16(a) and 16(b) show two preferred forms of
the pin holes in the inner plates of the pin bearing links. 30

DESCRIPTION OF PREFERRED
EMBODIMENTS

As seen in FIGS. 1 to 4, a roller chain according to
the invention contains inner and outer links disposed 35
alternately in tandem. Each outer link is composed of at
least two parallel, flat outer plates 7 lying side by side,
which are held together in a spaced-apart relationship
by at least two cylindrical pins 1 with bearing surfaces
1a (FIG. 3) affixed to the outer plates by the fact that 49
the pins 1 extend, for example, through pin holes 9 in
the outer plates 7 and are riveted therein. Each inner
link contains at least two parallel, flat inner plates 3
lying side by side, each having two pin hoies 8 through
~which a pin 1 is passed such that each pair of inner 45
plates 3 is disposed between two outer plates 7 and
journaled on one of the pins 1. With the inner plates 3 In
line with one another, each inner link 3 thus has two
pairs of coaxially aligned pin holes 8 accommodating
each one pin 1. In normal roller chains the inner plates 50
3 are spaced apart by means of sleeves around the pins
1, at a distance that is less than the space between the
two outer plates 7. According to the invention, these
sleeves are replaced each by two confronting segments
disposed between the inner plates 3, which wrap par- 55
tially around the pins 1 at two points which are substan-
tially diametrically opposite one another. One of these
segments is a bearing shell 6 which is affixed to at least
one of the inner plates 3 and is freely rotatable on the
pin 1, and which can be made in one or more paris, and 60
rotates with the inner plates 3, while the other segment
in each case is a clip 5 coupled with the pin in such a
manner that, when the pin 1 rotates, it rotates with it.
The bearing shells 6 are disposed each on the side of pin
1 that receives the tension of the chain, 1.e., looking at ¢5
the inner plates 3, they are on the outer sides of pin 1
facing the adjacent outer links 7, but the clips 5 are
disposed on the pins’ inner sides, as it can be seen espe-
cially in FIGS. 4 and 5. According to FIG. 2, the bear-
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ing shells 6 extend, for example, all the way into the pin
holes 8 of the inner plates and are held in them 1n a
form-locking manner. The clips 5 have, 1n accordance
with FIG. 1 for example, radial projections or ribs 11
facing the pin 1; these are engaged in corresponding
radial indentations or grooves 10 formed in the bearing
areas 1a and running parallel to the pin axes, and thus
they produce a form-fitting coupling between these two
parts. At the same time the indentations or grooves 10
are each disposed on portions of the circumferential
surfaces of the otherwise cylindrical pins 1 between the
inner plates. Furthermore, the clips 5 consist of parts
manufactured separately from the pins 1, which can be
permanently joined to the pins 1 or also to the outer
plates 7.

According to FIG. 3, the clips 5 have on their outer
sides facing away from the pins 1, a convex gripping
surface Sa running along a cylindrical surface. The
bearing shells 6 are each provided on their inner sides
facing the pins 1 with a concave bearing face 6a running
along a cylindrical surface, and on their outer sides
facing the rollers 2 with a pin bearing gripping surface
4. The radii of the bearing faces 6a preferably are pre-
cisely equal to.the radii of the circumferential surfaces
1a of the pins 1. Otherwise, the inner and outer circum-
ferential surfaces of the clips 5§ and bearing shells 6 are
preferably defined by the lateral edges 56 and 6b, re-
spectively, running preferably parallel to the pin axes.

The lengths of the clips 5 and pin bearings 6 around
the circumference of the pins 1 are such that, between
their confronting edges, when the roller chain is
straight, a free space corresponding to an angle & re-
mains (FIG. 1). The magnitude of this angle 6 deter-
mines the degree to which the inner plates can pivot
about the pin axes when the roller chain runs onto a
sprocket 13 (FIG. 3). The bearing shells 6 and clips 5
therefore clasp the pin on circumferential sections of
less than 360°.

Lastly, each pair formed of bearing shell 6 and clip S
is encompassed by a roller 2 disposed between the cor-
responding inner plates 3 and configured in the manner
of a cylindrical ring, which is loosely rotatable with a
certain clearance.

FIG. 3 shows a pin bearing link of a roller chain
according to the invention whose roller 2 lies in a tooth
gap of the sprocket 13. The arrow p indicates the situa-
tion in which the sprocket 13 is driven by the roller
chain (chain pulled to the right in FIG. 3), while an
arrow q indicates the situation in which the sprocket 13
is driving and consequently the chain runs leftward in
FIG. 3. Therefore the inner link with the inner plates 3
represented in FIG. 3 is either at the beginning of a
tilting movement by the angle a in order to swing out of
the teeth of the sprocket 13 into the chain strand run-
ning in the direction of an arrow r (chain exit), or 1t is at
the end of the in-swinging movement by the corre-
spondingly large but opposite angle S, i.e., at the end of
the in-swinging movement from the chain strand enter-
ing in the direction opposite that of the arrow r into the
teeth of the sprocket 13 (chain entry). For the present
consideration, the pin 1 is taken in the usual manner to
be a stationary reference system about which the inner
plates 3 rotate. In the center of the pin 1 the attacking
chain forces are shown as Fx1 and Fg». The resultant pin
force Fp and the tooth flank force Fz are indicated on
the lower limb of the tooth flank angle y. The roller 2 in
this situation is displaced by the amount e from the
central axis of the link toward the tooth flank force Fz



~and is'held in this position by the clip 5 and the tooth
flank (through the pin force Fp and tooth flank force
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~ surfaces 4 and the clips 5, the lehgtheﬁing of the pitch
- between the roller 2 therefore remains constant at t+4-v

Fz). The bearing shell 6 can then turn on the pin I with

- the corresponding inner plates 3 of the inner link by the

 rotational angle « without contacting the roller 2. The
~ clip § is fixed in its position by fastening on the pin 1 or

 on the outer plates 7 such that it must be stationary with

if pitch is taken here to-mean the distance between the

center points of the rollers 2 in the stressed state, i.e.,

‘with the chain running. Therefore, after a certain

amount of wear, a uniform engagement between the

~ chain and the sprockets is still assured.

the pin 1.and the corresponding outer plates 7, as seen

N from the sprocket 13. On the outer side of the bearing

shell 6 there is the pin bearing gripping surface 4. It goes
into operation in conjunction with the tilting motion of

" the outer plates 7 of the outer link; this will be explained

further with the aid of FIG. 4.

- FIG. 4 shows a plurallty of pin bearing links of the
~ chain in tandem and in engagement with teeth 15 of the
~ sprocket 13. It can be seen that, in the area of the tooth

- engagement, the rollers 2 are held in their position by

the pin bearing gripping surface 4 with the outer link

~ leading, and by the clips 5 with the inner link 7 leading,

in conjunction with the particular tooth flanks in each

10

The gripping surfaces 5q and the pin bearmg gripping
surfaces 4 of the bearing shells 6 are subject to virtually
no wear, since they always rotate freely in the rollers 2.

The advantages achleved by the 1nvent10n are essen-

" tially as follows:

15
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case, when the chain 1S drawn in the direetion of the |

dnvmg 1n the du'ectlon of the arrow g, since in thiis case"'-

the rollers 2 are held by the clips § with the outer link

leadmg, and by the gripping surfaces 4 when the inner
link is leading. The tooth flank forces Fzare shown in

~ a simplified manner as decreasing as the chain passes
further on around the sprocket.. The exiting link (chain |
- exit) and entering link (chain.entry) here illustrated is an .
- - outer link with the outer plates 7¢. In this operating
-7 situation, the pin 1c¢ can rotate with the unstressed clip -
-~ 5c within the bearing shell 6¢ as the outer link turns,

without any contact between the clip 5¢ and the roller

e 2¢, since the latter 18 engaged with the pin bearmg gnp-
"~ ping surface 4¢.

- From the deserlptlens gwen on FIGS 1to 4,1t can be

seen that the pin bearing link operates as follows:
- In the area of tooth attack, the rollers 2 are held by -
. means of the pin bearing gripping surfaces 4 or by
- means of the clips 5, as the case may be, (by the pin

~forces Fp and tooth flank forces Fz) excentrically from

~the pin center point to such an extent (dimension e) that
~ the chain links tilting as they enter or exit can rotate
- freely on the rollers 2 without friction work, and the

link friction 1s limited exclusively to the bearing faces 1a
and 6a between the bearing shells 6 and the pins 1. At

the same time the open design of the bearing shells 6
permits a complete and play-free engagement of the pin-

- 1in the bearing shells 6 if the radi1 of the bearing faces

e - 1a and 6a are equal.

~ FIG. 5 shows the situation resulting for a chain pitch
t in the case of link wear v. In the area of tooth contact,

The rollers 2 run free of frlctwn as the links enter and
leave the teeth of the sprockets. The link friction is

_concentrated exclusively at the bearing surfaces be-
tween the pins 1 and the bearing shells 6. The open

design of the bearing shells 6 permits the pin 1 to nestle

“completely in the bearing shells 6. Thus low levels of
link pressure are achieved. On account of the reduction
of friction work and link pressure, in comparison with

conventional roller chains, the amount of lubricant

" required and the lengthening of the chain due to wear

25

30

are very slight. Since roller lubrication is eliminated, the -

chain runs over the sprockets on dry surfaces. The

lengthenmg of the pitch due to wear is equal in the inner
and outer links. This permits a perfect run in of the

chain and sprocket corresponding to link wear. In '

chains for derailleurs, the great lateral flexibility of the
chain links is advantageous. In conjunction with pins set -
flush in the outer surfaces of the outer links, the chain
can be made extremely narrow. On account of the great

‘lateral flexibility of the chain links, preselection through

~ several transmission ratios is possible with the chain -

35

drive at rest, and even shifting through great dlfferences |

in the number of sprocket teeth presents no problems.
Lastly, there is a great advantage in the ease of produc-

- ing the pins 1, clips 5 and bearing shells 6.

FIGS. 6 and 7 show an embodiment of the roller

* chain according to the invention, in which lateral de-

435
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the rollers 2 are held by clips § and pin bearing gripping

surfaces 4 alternately from tooth to tooth, according to
FIG. 4. In a new chain without link wear, the distance
- of the pin center from the pin bearing gripping surface

35

4 or from-the outer circumference of the clip § is uni- -

formly 3dpy, and the center-to-center separation of the

pins or from roller to roller 2 is equal to the dimension
t. FIG. 5 shows chain links with greatly worn bearing

~shells 6. The dimension between the pin centers of two

pins affixed in the outer plates 7 still amounts to t. The

- dimension between the pin center and the pin bearing

- gripping surface 4 has decreased to 4dg-v on account of

the worn pins 1 or bearing shells 6. It follows that the
distance between the centers of two pins 1 reaching
‘through an inner plate 3 has increased to t+2v. Since
the rollers 2 alternately engage the pin bearing gripping

65

flection of the links is necessary.

FIG. 6 is an exploded drawing showmg the compo-
nents of one pin bearing link. The one-piece bearing
shell 6 connects the two inner plates 3, and 1s fixed 1n its
position in segment-shaped expansions 8a of the other-
wise cylindrical pin holes 8, which correspond to its
circumferential angle. The groove 10 in the pin- 1 ac--
commodates the rib 11 of the clip 5 in a form-fitting
manner so as to hold the pin in its position, and on the
other hand it determines the position of the pin 1 in the
outer plates 7 by virtue of the matching shape of the pin
holes 9, which are provided with radially projecting-

Tugs 96 engaging the grooves 10. The portions of the pin

holes 8 in the inner plates 3 opposite the expansions 8a
are made large enough so that the pin 1 will be able to
perform pivoting movements on the rounded edges of
the pin bearing 6 and thus the outer link with which it

‘is associated will be able safely to perform relatively

great lateral deflections. F1G. 7 shows the operating

state in the case of maximum lateral deflection. In this

case, on account of the full nestling, the pin 1 1s 1n

contact with the entire ¢ircumferential surface of the | |

rounded edges of the pin beanng 6.

The roller chain described in con_]unctlen with FIGS
1 to 7 is especially suitable as a drive chain for motorcy-
cles or bicycles without derailleurs. An especially pre-

~ ferred roller chain of the invention, suitable especially

for use 1n racing and touring bicycles with derailleurs, is.
shown in FIGS. 8 to 10, in which equal parts are pro-
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vided with the same reference numbers as in FIGS. 1 to
7. In comparison to roller chains in accordance with
FIGS. 1 to 7 the following differences are provided.

The outer plates 7 are joined by pins 17 having fully
cylindrical bearing surfaces 17a. The pin holes 8 of the
inner plates 3, through which the pins 17 are passed, are
also cylindrical, and have at their outer margins to
which the chain force is applied a bearing shell 18 in the
form of a collar, drawn out, for example, from the mate-
rial of the inner plates 3, and consisting of a bearing-
shell-like projection having a bearing surface 18a of
cylindrical configuration, and an outer gripping surface
185 likewise of a cylindrical configuration. The circum-
ferential angle of each bearing shell 18 amounts prefera-
bly to about 180 degrees. The axial length of each bear-
ing shell 18 is such that the dimension a (FIG. 9) of each
pair of inner plates 3, when the bearing shells 18 are in
contact, is smaller than the dimension measured at the
inner sides of the outer plates 7.

On the sides of pins 17 opposite the bearing shells 18,
and between the two inner plates 3 of an inner link, a
clip 19 is disposed, which has smooth arcuate lateral
surfaces 20 and extends around the pin 17 over a cir-
cumferential angle of preferably about 140 degrees, so
that it can turn freely by about 40 degrees around the
pin 17 between the opposite edges of the bearing shells
18. Furthermore, each clip 19 has cylindrical gripping
surfaces 192 and 195 facing the pin 17 and the roller 2,
respectively. The bearing shells 18 and clips 19 other-
wise are encompassed by the rollers 2 with a certain
clearance, and establish the distance between the inner
plates 3.

The pin holes 8 in the inner plates 3 are preferably of
such a size that the outer link with the pin 17 can per-
form relatively great lateral movements as clearly
shown in FIG. 9. The easy shifting of the roller chain is
thus assured. Since the clip 19 is freely movable in the
roller 2, the position of the clip 19 establishes itself
always automatically in the constant alternation be-
tween the inward and outward turnings involved in
common speed changes, such that no friction work can
develop in roller 2 in those in-and-out movements
which occur while the roller chain 1s under stress, as
will be explained below in conjunction with FIGS. 11

and 12(a) to 12(h).
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FIG. 11 shows a common chain drive for bicycles

with derailleurs. In it, a sprocket 21 driven in the direc-

tion of an arrow w by a pedal crank that is not shown

drives an endless roller chain 22 which runs over a
tension pulley 23, a guide pulley 24 and a preselected
driven sprocket of a set of sprockets fastened to a wheel,
which is not shown. The guide pulley 24 is displaceable
in the axial direction for the purpose of shifting the

“chain to another driven sprocket of the set of sprockets,

and has, as a rule, ten flattened teeth, 1.e., a pitch of 36
degrees, so that the chain links have to turn 36 degrees
also on entering or leaving the driven sprocket.

FIGS. 12(a) to 12(#) show the interaction of the
rocking movemenis at four points identified in FIG. 11
by pointers. FIGS. 12(a) to 12(h) show, on the lefi side,
the situation of the leading outer plates 7, and on the
right side the situation of leading inner plates 3. The
light arrows identify the directions of rotation of the
various sprockets and pulleys and the dark arrows
identify the rocking angles. The pins 17 are divided by
dark and light areas into four quadrants to indicate

their rotatory positions. The points between point 4 and
point 1, which are not shown, are unimportant because

50
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in this area the chain 22 is just normally tensed and
transmits no driving forces.

When the chain runs off from the guide roller 24
(point 1), relatively small forces are acting on the links,
namely on the one hand the tension forces acting in
opposite directions and the bearing forces acting
toward the center of the roller. When the outer plates 7
are running ahead (FIGS. 12(a), 12(c), 12(e) and 12(g)) a
rotation of the pin 17 takes place. The position of the clip
in this case is unimportant. Since the forces involved are
slight no wear develops. When the inner plates 3 are
leading, however (FIGS. 12(5), 12(d), 12(f) and 12(%)),
the bearing shells 18 turn around the pin 17, so that the
bottom gap between the bearing shells 18 and the clips
19 are nearly or entirely closed, depending on the previ-
ous position of the clips.

When the chain runs onto the driven sprocket 25
(point 2), the tension forces acting on the chain are
applied to the tooth represented on the right at point 2,
so that, when the outer plates 7 are leading, the chips 19
are gripped between the rollers 2 and the pins 17. Now,
if the trailing inner plates 3 swing into the driven
sprocket 25, the bearing shells 18 turn about the pin 1. If
the clips 19 are in the right position they remain unal-
tered. If, however, they happen to assume an unfavor-
able position, they are turned by the abutting bearing
shells 18. Since the acting forces are low, no wear is
caused thereby. If the inner plates 3 are leading, their
pins 1 turn when the outer plates 7 swing inward. Thus,
on account of the slight clamping action, the chips 19 are
driven along, so that the bottom gap at point 2 between
the clips and the bearing shells 18 is fully closed if it was
not already closed at point 1.

Upon leaving the driven sprocket 25 (point 3), the
pins are again turned if the outer plates 7 are leading.
Since in this area the greatest forces are transmitted by
the chain to the driven sprocket 25 and its right-hand
tooth, the bearing shells 18 are tightly gripped between
the rollers 2 and the pins 1, while the clips 19 are free.
Therefore, in spite of the transmission of force, no wear
can occur between the rollers 2 and the clips 19. Yet the
clips 19 can be slightly rotated by the pins 1. If the mnner
plates 3 are leading, the bearing shells 18 turn in the
direction of the black arrows. Since the bottom gap at
points 1 and 2 between the clips 19 and the bearing
shells 18 have automatically closed, and furthermore it
is not to be expected that there will be any change at
this position between points 2 and 3, and at point 3 a
rotation of the bearing shells in the oppostte direction
takes place, the bearing shells 18 can now turn freely,
since on the one hand the clips 19 are tightly gripped
between the rollers 2 and pins 1, but on the other hand
the open gap between the clips and the bearing shells
now at the bottom is greater than the turning angle, so
that the bearing shells can not collide with the clips 19
during the turning movement. Thus no wear can occur
at this point, either. |

At point 4, the driving force is transmitted to the
chain by the sprocket 21, so that the tooth on the left in
FIGS. 12(a) to 12(#) becomes active. Therefore, when
the outer plates 7 are leading, the clips 19 are gripped,
while the bearing shells 18 rotate. Since this rotation, in
relation to the pin rotation at point 3, is in the opposite
direction, a sufficiently great free gap is again automati-

~cally available between the opposite edges of the clips
-and bearing shells to permit rocking without rotating
‘the clips 19. In the most unfavorable case, but also the

most improbable case on account of the conditions of
operation, it might happen that between points 3 and 4



turned by the bearing shells 18 in spite of the gripping.

"~ Since.the rocking angle at point 4, however, amounts
~ to only about 6 to 10 degrees, even in this extremely
~unfavorable case the wear remains relatively slight.

Lastly, when the inner plates 3 are leadmg, the momen-

tary p051t10n of the clips at point 4, is unimportant since 10
~ the pins 1 turn and the bearing shells 18 are gripped.

~ Thus it follows from FIGS. 12(a) to 12(%) ‘that, in

~ spite of the use of completely free clips 19, virtually no

~wear occurs on the chain, because due to the special

- conditions of operation in derailleurs eeeeundlng to

~ FIG. 11, an automatic alignment of the clips 19 in the
~required position i1s always possible.

FIGS. 13(a) to 15 show roller chains with chps held
by friction and positively. Equal parts are again provid- -
ed with the same reference marks.

According to FIGS. 13(:1) and 13(d), the bearing

" shells 6 are’ configured as in FIGS. 1to 8. However,
~clips 27 are provided, which have a section 28 config-

ured approximately like the clips 19, and are provided

 with two axially parallel prolongations 29. These pro-

- longatlens 29 extend through expanded sections of the
| pm holes 8 of the inner plates 3 and rest upon friction
__ rmgs 30 drawn onto the pins 17 between the outer and

: ~ inner plates. According to FIGS. 14(a) and 14(b), clips

_______

: '_ " the
- “Therefore, the chps 27 are joined fnctlonally to the pins

.- . 17 and clips 31 are joined positively to. the outer plates
e _'7 so that-they turn with them.

- continue to turn against one another, the clips 27 and 31
- are turned by the bearing shells 6 out of their position.
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the cllps 19 mlght be recked upwardly from the posi-

“tion which they have assumed at point 3 such that the
 upper gap between the clips and the bearing shells 18 at

- position 4 is closed. In this case the clips 19 would be

10
31mpllclty in the manufacture and assembly of the com-
ponents

- FIGS. 16(a) and 16(b) show two preferred embodl- -
ments of the pin holes 8 in the inner plates 3. In FIG.
16(a) 1t can be seen that the pin hole 8 is expanded in its

. right half in order to provide the prolongations 29 with

- sufficient space for the rocking and turning move-

15

‘accordance with FIG.

ments. In this special case, therefore, the pin hole 8 is
not cylindrical, but is as shown in FIG. 6 in the area
accemmodatmg the bearing shell 6, and as a kind of
elongated hole in the rest of the area. Slmﬂarly, a pin
hole 8 is represented in FIG. 16(b), in an inner plate 3 in
10, wherein the left half, like
bearing shell 18, has a radius corresponding to the pin
radius, while the right half has a larger radius and a

 center offset shghtly to the right, the two cerrespend-

ing circles running tegether tangentially. Both of the '

- embodiments represented in FIG. 16 are especially

‘suitable for chains 1n Wthh lateral deﬂectlons are o

20 necessary or desired.

The roller chain according to this mventlen and the -

 parts thereof may be fabricated by common methods

- and from common materials. The materials are, for
~ example, heat treated or quenched steel or sheet, or

25

sheet steel. The surfaces of the link parts may be pro- -

- tected against wear by means of a- eeatlng of carbon or

31 are provided ‘which likewise have.a section 3230
- . corresponding to the clips 19, but are provided with

resilient prelengatmns 33 which are.supported against

“inner -sides - of .the outer -

plates 7.

FIG.-15 shows these chain links m a frontal Cross

earben/ metal.
I claim:

1. Roller chain for chain drives having a plurallty of

inner and outer links disposed alternately in tandem, the
inner links having at least two inner plates with two
pairs of coaxially aligned pin holes and with pin bear-

1ngs disposed between the latter, the outer links contain- -

35
+ . the articulated _]01n1ng ‘of the outer links to each of the
two adjacent inner links the pms of each outer link

“ " section. It can be seen that the clips 27 and 31 can here  extends through one of the pairs of pin holes and the

~ =, turn 30 degrees in both directions with. the outer links.
~. "= This corresponds to the rocking angles upon entry into
* . or exit from a twelve-tooth sprocket. As the chain links:-

ing at least two outer plates each which are joined to-

gether by at least two pins fastened to them, while for

associated pin bearing of one of the adjacent mner links
and the other pin of each outer link extends through one |

~ of the pair of pin holes and the associated pin bearmg of -

the other of the adjacent inner links, and the pin bear-

- ings are surrounded by rollers disposed for loose rota-

After the clips have been turned over, however; they

. will always restore themselves to a center. position due
-~ tothe alternation of the entry and exit of the chain links,
- so that here again a basically friction-free running of the -
~ rollers 2 can be assured and the bearing friction is lim- -
- -ited exclusively to the bearing surfaces ‘between the
.. " bearing shells 6 and the pin 17. The friction rings 30 can
- simultarieously be designed as seals in order thus to

~ . ~obtain a largely maintenance-free chain link.

The roller chain with movable clips has all the advan-

tages of the roller chains according to FIGS. 1to 8. By

eliminating the fastening of the clips 19, and 27 and 31,

" -and by the frictional holding of same, the link compo-
. nents, such as pins and plates, can be of very simple
design. The installation of the chain is easier to perform,
-since the position of the clips in the links is automati-

- cally adjusted during operation: The wrap-around angle

- of the bearing shells and clips can be larger, since the-
. movement of the chain links is not limited by a fixed
.. abutment of the bearing shell ‘against the clip. This re-

45

tion between the inner plates, characterized by the fact -
that the pin bearings consist of bearing shells which are

- joined - fixedly to the inner plates and only partlally_ |

50

- encompass the pins which, with the roller chain in the
~ outstretched position, are dlsposed each on the sides of -
the pins which face the adjacent outer links, and are

situated opposite clips which are disposed within the

- rollers and between the inner plates and only partially

33

60

sults in better link stress levels and: greater tolerances -

~ for the manufacture of the parts. All in all, in compari-
- son to the known roller: chains, the roller chain with

65

- . movable clips provides not only for unlimited chain link

‘movement about the pin axis, but also for much greater . |

_encompass the pins, and only partlally encompass the .

pins, these clips, together with the bearing shells, ex-
tending around a portion of the circumference of the

pins totalling less than 360, so that the clips are movable

clrcumferentlally relative’ to the bearing shells, said

clips and said pins being prewded with mating pre_]ec-
tions. |

2. Roller chain for chain drives, compnsrng |
~ a plurality of inner links, each inner link having at
least two inner plates, said inner plates havmg fac-
- ing inner surfaces and ceamally ahgned pin holes at

- ‘opposite ends;- |
a plurality of outer lmks ‘each outer link having at
- least two:outer plates; said outer plates having
"faemg inner surfaces -and being joined together-at
- opposite ends thereof by pins which are fastened to
- them and substantially have a circular cross sec- -
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tion, said outer and inner links being disposed alter-
natively in tandem and being articulatedly joined
to each other such that the pin joining one of the
ends of the outer plates of any outer link projects
through the pin holes at associated ends of the
inner plates of a first adjacent inner link and that

the pin joining the other ends of the outer plates of
the same link projects through the pin holes of

associated ends of the inner plates of a second adja-
cent inner link;

a plurality of pin bearings, each pin bearing being
provided for a corresponding one of said pins and
having a bearing shell and a clip, said bearing shell
being coupled to at least one of the inner plates
adjacent to said corresponding one of said pins for
rotation with said one inner plate, and said bearing
shell further only partially encompassing the corre-
sponding pin and being disposed on the corre-
sponding pin adjacent to the outer link, and said
clip only partially encompassing said correspond-
ing pin on a side of the corresponding pin diametri-
cally opposite to the bearing shell, said bearing
shell and said clip encompassing the corresponding
pin around a portion of the circumference thereof
totalling less than 360° such that the bearing shell
and the clip are movable circumferentially to each
other, and said bearing shell and said clip beuig
only disposed in a space between the inner surfaces
of the outer plates; and

a plurality of rollers, each roller surrounding an asso-
ciated one of said pin bearings for loose rotation
thereon and being disposed between the mnner sur-
faces of the inner plates.

3. The roller chain according to claim 2, wherein said

clip is coupled to said corresponding pin by a form fit.

4. The roller chain according to claim 3, wherein said
clip has a projection and wherein said corresponding
pin has a groove for receiving said projection.

5. The roller chain according to claim 2, wherein said
clip is coupled by the application of force to the outer
plates.

6. The roller chain according to claim §, wherein the
pin holes have expanded sections and wherein said clip
has resilient prolongations resting against the inner sur-
faces of the outer plates.

7. The roller chain according to claim §, wherein said
pin holes have expanded portions, and further including
friction rings on said corresponding pin and disposed
between the inner and outer plates, said clip being pro-
vided with prolongations resting against said friction
rings.

8. The roller chain according to claim 2, wherein the
bearing shell encompasses said corresponding pin over
a first circumferential portion of about 180° and
wherein said clip encompasses said corresponding pin
over a second circumferential portion of about 140°.

9. The roller chain according to claim 2, wherein the
bearing shell is formed by two facing collars, each col-
- lar being integrally formed at the pin holes and project-
ing from the inner surface of the inner plates.

10. The roller chain according to claim 2, wherein the
bearing shell is a one-piece shell having opposite ends,

>
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wherein the pin holes of the inner plates are provided
with expansions and wherein each end of the shell 1s
fixed in its position in one of said extensions.

11. The roller chain according to claim 2, wherein
said clip is freely movably disposed between said associ-
ated one of said pins and said roller.

12. A roller chain for chain drives, comprising:

a plurality of inner links, each inner link having at
least two inner plates, said inner plates having fac-
ing surfaces and coaxially aligned pin holes at op-
posite ends;

a plurality of outer links, each outer link having at
least two outer plates, said outer plates having
facing inner surfaces and being joined together at
opposite ends thereof by pins which are fastened to
them and substantially have a circular cross sec-
tion, said outer and inner links being disposed alter-
nately in tandem and being articulatedly joined to
each ,t{ther such that the pin joining one of the ends
of the outer plates of any outer link projects
through the pin holes at associated ends of the
irfner plates of a first adjacent inner link and that
the pin joining the other ends of the outer plates of
the same outer link projects through the pin holes
of associated ends of the inner plates of a second
adjacent inner link;

a plurality of pin bearings, each pin bearing being
provided for a corresponding one of said pins and
having a bearing shell and a clip, said bearing shell
being coupled to at least one of the inner plates
adjacent to said corresponding pin for rotation
with said one inner plate, and said bearing shell
further only partially encompassing said corre-
sponding pin and being disposed at a location adja-
cent to said outer link, and said clip only partially
encompassing said corresponding pin at a position
on said corresponding pin which is diametrically
opposite to said bearing shell, said bearing shell and
said clip encompassing said corresponding pin
around a portion of the circumference of said cor-
responding pin totalling less than 360° such that the
bearing shell and the clip are movable circumferen-
tially relative to each other, said clip and said cor-
responding pin having means for attaching said clip
to said corresponding pin in a manner such that
said clip can rotate with said corresponding pin
under normal circumstances and can slide on said
corresponding pin and move relative thereto in
other circumstances, and said bearing shell and said
clip being only disposed in a space between the
inner surfaces of the outer plates; and

a plurality of rollers, each roller surrounding an asso-
ciated one of said pin bearings for loose rotation
thereon and being disposed between the inner sur-
faces of the inner plates.

13. The roller chain according to claim 12, wherein
the means for attaching said clip to said corresponding
pin includes a projection on said clip and a groove de-
fined in said corresponding pin for receiving said clip

projection.
% %k x %k %
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